Much has been said in recent years regarding the influence of the notochord upon the differentiation of various other tissues in early embryos of amphibians. Following Yamada,'-3 other authors4-7 have adopted the view that the developing notochord is in some way responsible for the establishment and maintenance of a dorsoventral gradient of "morphogenetic potential" within the embryo. This gradient is expressed in the mesodermal mantle of the trunk as the dorsal-to-ventral sequence of differentiation-myotome, pronephros, lateral plate, and blood cells. It is generally implied that the gradient results from the diffusion out from the notochord of some factor which has been termed " chorda-factor."
If some factor from the notochord is indeed necessary for the direction of differentiation of the trunk mesoderm, including the striated muscle, then, in general, the following results would be expected: (a) when the notochord is removed from early stages, muscle differentiation should be markedly inhibited; (b) when notochord is explanted with presumptive muscle tissue (viz., somite) muscle differentiation should tend to be normal; and (c) when notochord is explanted together with presumptive pronephros, induction of muscle differentiation might be expected. It has already been shown that result a is not realized, for when notochord is removed from early neurulae of Ambystoma, differentiation of the muscle masses is little affected.8-11 The notochord is obviously not necessary for muscle differentiation in situ. Voj,. 43, 1957 In regard to the second and third points (b and c), it is true that explantation of somite tissue or lateral mesoderm of early neurulae together with presumptive notochord has usually resulted in the production of large amounts of muscle tissue" 11, 12 However, it has also been demonstrated that presumptive somite explanted into ectodermal envelopes can self-differentiate into muscle in the complete absence of notochord if the mass of the explant is large enough (Muchmore'3). Furthermore, some doubt as to the origin of the muscle tissue in the combination explants has been aroused by the demonstration that presumptive notochord explanted alone can form much muscle tissue (Muchmore"). At the same time it was found that the muscle-forming potentiality of the notochord seemed to be localized in the lateral edges; that is, the medial third of the presumptive notochord formed only notochord, while the lateral thirds yielded both notochord and muscle. These results created the need to repeat the explantation experiments using only the medial portion of the notochord.
Early neurulae (Harrison's stage 13) of Ambystoma maculatum were used in all the experiments reported here. The anterior four-fifths of the presumptive notochord was excised, together with the overlying neural plate. Then the lateral thirds of this long strip were cut off and discarded, and the neural material was separated from the medial third of the presumptive notochord. Great care was taken to insure a clean isolation of this notochordal strip. Presumptive myotome (somite) and presumptive pronephros were isolated from the areas of the neurula indicated in an earlier work." Ventral, mesoderm-free ectoderm from the same embryos was used to envelop the explanted tissues. The following combinations of primordia were made: (1) notochord alone; (2) notochord plus somite; and (3) notochord plus pronephros.
Histological examination of the explants yielded the data summarized in Table  1 . In every case the notochord was a well-differentiated cylinder or mass, and it was generally of large size. The neural structures encountered are of varied shapes and sizes, ranging from small, solid masses to large, irregular, vesicular structures. Most, however, tended to be small in size. The neural tissue has probably originated from the anterior edge of the ventral ectoderm, which in the neurtila lies very close to the forebrain and nasal fields.
In series 2 (somite plus notochord) muscle differentiation was somewhat more frequent than in the first series, and nephric tubules occurred in a large number of cases. Together with the fact that presumptive somite, when explanted alone, gives rise to muscle and pronephros in very few cases (cf. Muchmore"1), this indicates that notochord has had some effect on the differentiation of these other tissues. This effect is, however, not nearly so great as might have been expected on the basis of previous work which has suggested that the notochord is strongly inductive. Furthermore, in the third series the presence of well-differentiated notochord has not resulted in any increase in the differentiation of muscle; indeed, a decrease seems evident. Although the presumptive pronephros, explanted alone, would have produced little or no differentiated pronephric tubules, the tubule production in this third series of explants is also below that, which might be expected in the presence of a powerful "chorda-factor," operating to raise the general "morphogenetic potential."
The high frequency of muscle in the second series is perhaps less significant than appears from Table 1 . In each explant containing muscle cells, the relative amount of muscle as compared to other mesodermal elements (nephric tubules, blood (ells, undifferentiated cells) was estimated as trace (+), up to 25 per cent (+), 25-50 per cent (++), 50-75 per cent (+++), and 75-100 per cent (++++). Because of the jumbled relations of the tissues in explants, an exact measure of the quantity of any one tissue is impossible, but the estimates were made with great care and in the same manner throughout.
From Table 2 it can be seen that the distribution of quantity of muscle is similar in all three series; that is, whenever muscle did turn up, it occurred in relatively small amounts and in nearly the same proportions in all series (the values in the These results seem to indicate that the medial portion of the presumptive notochord from Ambystoma neurulae, while able to differentiate into notochord, is not a potent inductor of muscle differentiation in somite or lateral mesoderm. In other words, notochord in itself is not effective in bringing about muscle differentiation.
This lends further support to the idea, expressed previously,"3 that presumptive Voi,. 43S,1957 somite of the neurula can differentiate into muscle and pronephros under relatively nonspecific, but favorable, conditions. Then such "excess" differentiations as are seen in series 2 are considered to be due to the simple physical presence of the expanding notochord, preventing dispersal of the somite cells, or to the provision by the notochord of some other very general requirement(s) for the development of these tissues.
Statistical analysis of the preceding experiments revealed rather unexpectedly that muscle, pronephric tubules, and nervous tissue seem to differentiate independently of one another. For example, in the first series (notochord explanted alone) muscle occurred in 36 and neural tissue in 37 of the 56 cases, that is, in 64.3 and 66.1 per cent of the total, respectively. These values are used to set up a 2 X 2 contingency table based on the assumption that muscle and neural tissue are independent ( Table 3) . The chi square, calculated from the deviations of the observed from the expected values, is 2.558, with p slightly greater than 0.1, indicating agreement with the hypothesis of independence. In a similar fashion, the data from the second and third series can be used to set up 2 X 2 X 2 contingency tables for the independent occurrence of muscle, pronephric tubules, and neural tissue. In the second series (Table 4a ) the p of 0.7 demonstrates agreement with the hypothesis of independence. But in the third series (Table 4b ) it would appear that there is some association among the tissues, particularly between muscle and neural tissue. It is unlikely, however, that the probabilities given in the published tables of chi square are applicable to the present situation, where several of the expected values are smaller than 5. In cases with small expected values, the 5 per cent level of significance would refer to larger values of chi square than are shown in the tables; thus the large chi square in this instance may not be significant. As a matter of fact, when chi square is calculated for M and N alone, ignoring P, no significant deviation from the expected values is found, chi square being 1.610, with p = 0.2. Thus, under the conditions existing in these explants, muscle, pronephric tubules. and neural tissue may be considered to develop independently.
The results presented above lend further support to the idea that no potent inductor of mesodermal structures is operating here, for if a "chorda-factor" were actually influencing the differentiation of both muscle and nephric tubules, then these tissues should be expected to occur together much more frequently than they would were their combination due to chance alone. The data support the latter view and suggest that in the explanted presumptive somitic material there are separate "centers" for the differentiation of muscle and of pronephros which come into operation independently of one another. This interpretation conforms to the idea of separate but overlapping morphogenetic fields for the various mesodermal anlagen as outlined previously (Muchmorett).
Summary.-Presumptive notochord, somite, and pronephros, in several combinations, were explanted from early neurulae of the salamander A. maculatum. The results support the idea that the notochord is not an efficient inductor of muscle and nephric tubules. Statistical analysis of the data suggests that muscle, uephric tubules, and neural tissue differentiate independently of one another and that they are not mutually dependent upon an influence by the notochord. The experiments are interpreted as indicating the presence, in the neurula, of independent morphogeiietic fields.
